SUMMARY A sequential silver-Giemsa (SG) procedure is presented, initially to stain the pll and qI 1 euchromatic bands and subsequently the q12 heterochromatic band ofthe human Y chromosome. A three sub-band division of the ql I band can be identified.
Several staining procedures, such as Q banding, GIl banding, C banding, and more recently with DAPIdistamycin A,1 are useful in the study of the q12 band (constitutive heterochromatin of the long arms) of the human Y chromosome.
Unlike the results obtained by the C banding technique, the silver nitrate procedure of Howell and Denton2 selectively leaves unstained the secondary constrictions of chromosomes 1, 9 , and 16 and the q 12 band of the Y chromosome.
Another silver procedure (AS III), which preferentially stains the secondary constriction of chromosome 9 , does not make any particular region of the Y chromosome stand out and it remains lightly stained. 3 None of the methods in use at present can preferentially stain the pll and qll bands (euchromatin) of the Y chromosome, thus preventing fine structural analysis of these regions.
Presented here is a silver-Giemsa (SG) sequential procedure to stain consecutively the euchromatic and then the heterochromatic regions of the human Y chromosome. The SG method allows accurate structural analysis of the Y chromosome and identifies the internal distribution of the chromatin within the ql 1 band.
Material and methods

CULTURES
A total of 2 x 106 human peripheral blood lymphocytes was grown for 70 hours at 370C in 4 ml TC 199 supplemented with 15 Y fetal calf serum, antibiotics, 2 mmol/l L-glutamine, and 3 tg/ml phytohaemaglutinin. During the last 3 hours of incubation, Received for publication 1 February 1980 0 5 ptg/ml colchicine was added to the cultures. Then the lymphocytes were treated with 0 075 mol/l KCI for 10 minutes, twice fixed in 4 ml 1:3 acetic methanol, dropped on slides, and air dried. PRETREATMENT To avoid silver precipitates during the staining procedure, particular care should be given to (1) careful removal of all the 0 5 to 2 x SSC droplets remaining after rehydration and before the silver staining step; and (2) exactly the same amount of A and B reagents must be added, one onto the other. The cover slide should be applied immediately to avoid air contact. 468 Three hundred metaphases from three normal men were examined.
Results and discussion
The sequential staining for the Y chromosome presented here consists of a three-step procedure. In the first, the euchromatin of the Y is preferentially stained by a silver salt reaction. After photographic recording of the selected metaphases, the silver dye is removed (second step) and during the third step the heterochromatic region (band q12) of the same chromosome is stained by a modified C banding method.
FIRST SG STEP
Once the metaphases had been pretreated with 0 5 or 2 x SSC and stained with the silver A and B solutions, the chromosomes appeared well defined and had a light yellow colour. Heavy metallic staining in the form of black-brown spots were noticed on the secondary constriction of chromosome 9, on the short arms of chromosomes 14, 15, 21 , and 22, occasionally on the whole of chromosome 19, and on the pll-qll bands of the Y chromosome (figure). These chromosomal positions were confirmed by R banding methods (not shown).
The secondary constrictions of chromosomes 1 and 16 remained completely unstained, and the q12 band of the Y chromosome was only lightly dyed (figure a, h, i). In accordance with reported results of the GIl procedure,5 division of the chromosome 9 heterochromatin into two subunits in each chromosome arm, as well as polymorphisms in this region (not shown), could occasionally be observed (figure b). Although the short arms of chromosomes 14, 15, 21, and 22 were heavily stained, the stalks and satellites remained lightly dyed (figure c treatment was essential in order to obtain a partial chromosome protein extraction and the subsequent e identification of the more resistent heterochromatic I areas by Giemsa staining. s With this three step sequential procedure the consecutive analysis of the pl 1-qll bands (euchromatin), and then the q12 band (constitutive hetero-t chromatin) of the human Y chromosome is possible ( figure d, e, f, g ).
Two kinds of silver distribution could be observed in the ql 1 band of the Y chromosome. In the three normal men tested, almost half of the metaphases in each subject showed a two spot pattern of the Y. i The silver settled heavily, close to the centromere and i at the end of the ql band, just in the junction between the ql 1 and q12 bands. The area between e these spots remained lightly stained (figure i and z inset of a). In the rest of the metaphases all the ql I s band of the Y chromosome appeared heavily stained. Using electron micrographs of whole-mount human chromosomes, Bahr and Larsen14 described several chromomeres along the arms of the human Y chromosome.
In our proposed two spot pattern, mainly observed in early metaphase Y chromosomes, the chromatin fibres are distributed in two chromomeres, as opposed to one spot Y chromosomes with a more condensed structure, where the two chromomeric areas would possibly fuse together. Yunis et al15 have shown a clear sub-banding structure of the ql 1 and q12 regions in G banded prophase Y chromosomes.
